Epidermal growth factor receptor kinase translocation and activation in vivo.
The rat liver epidermal growth factor (EGF) receptor was assessed for EGF-dependent autophosphorylation as well as phosphorylation of a defined exogenous substrate in purified plasmalemma and Golgiendosome fractions isolated from rat liver homogenates. While EGF-dependent kinase activity was readily detected in plasmalemma the corresponding activity in Golgi-endosome fractions required detergent. Consequent to the systemic injection of EGF in vivo, the majority (approximately 60%) of receptor as evaluated by 125I-EGF binding was rapidly lost (T 1/2 approximately 8 min) from the plasmalemma and correspondingly accumulated in the Golgi-endosome fraction in a dose-dependent manner. Electron microscope radioautography of 125I-EGF uptake into Golgi-endosome fractions identified internalization into lipoprotein-filled vesicles of heterogenous size and shape but not into stacked saccules of the Golgi apparatus. Evaluation of receptor kinase activity in plasmalemma fractions isolated at various times after EGF injection in vivo showed more rapid loss of EGF-dependent autophosphorylation activity (T 1/2 approximately 10 s) than of receptor content (T 1/2 approximately 8 min). In contrast to the EGF receptor kinase of the plasmalemma fraction, kinase activity accumulating in endosomes was activated, i.e. maximally stimulated, in the absence of EGF or Triton X-100 in vitro. Furthermore, following the peak time of accumulation of EGF receptor kinase in endosomes (5-15 min) EGF-dependent autophosphorylation activity and EGF receptor content were lost more slowly (T 1/2 approximately 27 and 87 min for the loss of autophosphorylation activity and receptor content, respectively). The rapidity of translocation of activated EGF receptor into endosomes (30 s) and the dose response to low levels (1 microgram) of EGF injected are consistent with a physiological role for internalized EGF receptor kinase activity.